This article provides an explanation of the duties and responsibilities owed by forensic practitioners (and other expert witnesses) when preparing for and presenting evidence in criminal proceedings. It is written in the shadow of reports by the National Academy of Sciences (US), the National Institute of Standards and Technology (US), the Scottish Fingerprint Inquiry and a recent publication entitled 'How to cross-examine forensic scientists: A guide for Lawyers'. The article examines potential responses to questions focused on the need for scientific research, validation, uncertainties, limitations and error, contextual bias and the way expert opinions are expressed in reports and oral testimony. Responses and the discussion is developed around thematics such as disclosure, transparency, epistemic modesty and impartiality derived from modern admissibility and procedure rules, codes of conduct, ethical and professional responsibilities and employment contracts. The article explains why forensic practitioners must respond to the rules and expectations of adversarial legal institutions. Simultaneously, in line with accusatorial principles, it suggests that forensic practitioners employed by the state ought to conduct themselves as model forensic scientists.
Introduction
The article 'How to cross-examine forensic scientists: a guide for lawyers' (hereafter 'HTCE') generated interest among forensic practitioners in Australia and beyond 1 .
HTCE had several motivations, but the authors' primary aim was to place the legal reception of forensic science and medicine evidence on a firmer epistemological foundation 2 . That is, to improve legal analysis by directing the attention of lawyers and judges toward the most important dimensions of this evidence -e.g. validation, reliability, uncertainty, error rates, proficiency, and other human factors -and away from the kinds of considerations which often overshadow (or replace) them in routine legal proceedings 3 . The shift in focus -towards demonstrable expertise in the specific domain 4 -is intended to encourage a move from proceedings dominated by battles around the credibility of individual witnesses to a more consistent engagement with the 'specialised knowledge' that ought to underpin opinion evidence proffered by forensic practitioners 5 . This article, like HTCE, represents an attempt to intervene in a wider conversation around forensic science evidence 6 . While HTCE may appear provocative, it is intended to encourage lawyers to consider asking questions aimed at obtaining insight into the value of forensic science evidence through the facts, research and procedures supporting it. This approach is legally orthodox in the sense that it promotes the use of cross-examination to test the value of contested opinion evidence during the trial 7 . By extension, HTCE is also concerned with the presentation and comprehension of forensic science and medicine evidence in pre-trial processes -e.g. on the voir dire and in charge and plea negotiations 8 . Simultaneously, HTCE relies on mainstream scientific methods and norms, and so is directly relevant to forensic practitioners operating, or purporting to operate, within robust scientific frameworks. The questions posed are not merely susceptible to answer but generally should be answered with positive evidence -derived through scientific research. Forensic practitioners (and others allowed to express expert opinions in criminal proceedings) should provide information about the value of procedures, the foundations of claimed expertise and provide the means to rationally assess their opinions 9 . This essay is a follow-up to the cross-examination article. It is written as an explanatory resource for forensic practitioners confronted with the kinds of questions and issues originally posed in HTCE 10 . In this essay we aim to enhance forensic practitioners' understanding of legal, professional and institutional expectations in order to provide strategies that might help forensic scientists to respond to issues raised in HTCE and help lawyers, judges and jurors to improve decision-making around expert opinion evidence.
Disclosure, transparency, epistemic modesty and impartiality
The simplest advice we can offer to forensic practitioners is to use mainstream scientific methods and norms 11 . This is likely to: facilitate compliance with the formal requirements imposed by courts (e.g. admissibility standards and practice directions) and professional codes; improve performance; reduce mistakes and misrepresentations; and insulate practitioners and their institutions from criticism and external interference. One way to conceptualise the required (re-)orientation is through the rubric disclosure, transparency, epistemic modesty and impartiality. This orientation should inform the practice of forensic science and its institutional culture 12 . Transparency and impartiality should be central components of forensic science practice. They are embodied in professional codes as well as the rules that govern litigation and its preparation -see Sections 3.2 and 3.3. In ways that capture known capabilities and evidentiary limitations, forensic practitioners should disclose more information to prosecutors (and defence lawyers and judges) in their reports (and testimony). Reports and testimony should be transparent. They should enable others, both the technically proficient and the technically challenged, to review and understand how the evidence was collected, processed and analysed, how particular conclusions were reached, and provide insight into uncertainties and limitations with these processes and conclusions 13 . At a minimum, reports should address the jurisdictional admissibility requirements, practice directions and professional codes of conduct. Forensic practitioners should make their routine practices, procedures, standards, and research fully available to the defence. When the state relies on forensic science or medicine to prove guilt, there are few situations where this information may be legitimately withheld from those being prosecuted 14 . Further, forensic reports should not omit or elide limitations, uncertainties and controversies 15 [Goudge Report]. It is the disclosure of these kinds of information that enables the court to determine admissibility and the tribunal of fact to evaluate the probative value of forensic science evidence and the impartiality (and credibility) of the practitioner 16 . Failure to provide this information makes it difficult, and in many cases impossible, to ascertain whether there is expertise and how probative opinions actually are 17 . Institutions responsible for producing forensic science and medicine evidence should standardise reporting practices, decide how to incorporate information about standards and protocols, validation studies, error rates, proficiency, and so forth, in the reports they generate.
In addition to enhanced disclosure and transparency, the opinions of forensic practitioners should be epistemologically modest. Practitioners should avoid 'being too proud or confident about abilities' 18 . Epistemic modesty is inconsistent with hubris, ignorance and arrogance. Practitioners should avoid over-claiming and exaggerating performance, by acting in ways that are consistent with demonstrated ability. Opinions should be grounded in what is known about the capabilities and limits of procedures and the proficiency of individuals 19 . Where there is limited knowledge, practitioners should concede uncertainties and limitations, and the strength of conclusions should be moderated accordingly. Opinions should be steeped in 'knowledge' rather than speculation, assumptions, subjective beliefs, traditions and past practices 20 . This means that: procedures should be formally tested and practitioners appropriately trained; reporting practices should accurately reflect the level of practitioner competence and the capabilities of procedures; and practitioners should be conversant with scientific research relevant to performance and the expression of results. In the absence of scientific research, there will normally be a widespread need for caution -a need to moderate confidence and the strength of opinion.
There is, as the National Academy of Sciences (NAS) recognised in Strengthening the Forensic Sciences in the United States: A Path Forward (2009), a need for greater 'epistemological humility' among forensic practitioners 21 . Research on the performance of latent fingerprint examiners affords a useful example. Recent validation studies confirm that fingerprint examiners possess genuine expertise 22 . These examiners possess pronounced abilities relative to laypersons in discriminating between fingerprints from the same people and those from different people, even under time-constrained and difficult conditions 23 . However, studies also reveal that highly trained and experienced fingerprint examiners occasionally make errors 24 , disagree about the sufficiency of the information and number of features in the fingerprints when making decisions 25 and in some, perhaps atypical, contexts interpretation appears susceptible to contextual bias 26 . Research also questions widely held beliefs about the correlation between ability and experience as a latent fingerprint examiner 27 . These studies, in conjunction with philosophical and empirical objections to the logic underpinning the identification paradigm 28 would seem to require fingerprint examiners to: provide more information about their practices; identify limitations and the risk of error in their reports and testimony; and modify the meaning they attribute to 'a match' -see Section 4.2 29 . Epistemologically-warranted opinions are required to facilitate the administration of justice through rational decision-making 30 . Such opinions improve charge and plea negotiation, admissibility decisions and (presumably) verdicts. They serve to prevent unnecessary exclusion of evidence and the misattribution of weight. Epistemic modesty is consistent with legal rules and professional obligations. As we shall see, forensic practitioners swear an oath (or make an affirmation) to tell the 'whole truth', have obligations to serve the court, and according to procedural rules should refer to 'specialised knowledge' and disclose limitations and controversies in reports and testimony.
Disclosure, transparency and epistemic modesty are all consistent with the expectation that forensic practitioners will act impartially. The goal of the forensic scientist is not to win the case, or to assist the prosecution, or to thwart the defence, although that is how it may often feel to those in the 'trenches' of investigations and prosecutions. Forensic practitioners should not 'be enticed into a search for evidence to bolster the suspicions of an investigator', nor 'join in the celebrations of a conviction' 31 . In criminal proceedings, the role of the forensic practitioner is to assist the court to administer justice through the provision of impartial expert opinion and explanation 32 . This requires the provision of independent opinions derived using reliable procedures, which are susceptible to being understood and evaluated by the decision-maker -see Sections 3.2 and 3.3 33 . This article aims to encourage forensic practitioners and those managing them to think more about independence and impartiality, to disclose more, to be more transparent about their practices and reporting, and to make sure that opinions are expressed with appropriate qualifications 34 . Together, disclosure, transparency, epistemic modesty and impartiality embody good faith means of fulfilling the important social responsibilities invested in the state's forensic practitioners 35 .
3. Admissibility standards, procedural rules and the professional responsibilities of expert witnesses and prosecutors In this section we review a range of admissibility standards, procedural rules and formal responsibilities, directing attention to validity and reliability, independence and partisanship, error rates, limitations, controversies, uncertainties and so forth. Our goal is to direct attention to issues that will assist with the evaluation of forensic science evidence. Simultaneously, we aim to discourage speculative attacks on the credibility of forensic practitioners.
Admissibility standards
Several common law jurisdictions boast an explicit 'reliability' standard (e.g. US Federal Courts and many US state courts) or, like Canada, require lawyers to direct their attention to the reliability of expert opinion evidence 36 . In 2011 the Law Commission of England and Wales recommended a new admissibility rule requiring trial judges to consider whether forensic science evidence is 'sufficiently reliable' for criminal proceedings. The Commission's recommendation (and draft bill) was not adopted by the British government, although in its wake judges have taken it upon themselves to import the need for reliability into English procedural rules 37 . A recent review of criminal justice reiterated the importance of reliable forensic science evidence in English courts 38 . The need to attend to reliability (really validity and reliability) has expanded and become widely accepted in common law jurisdictions, particularly Anglo-American practice 39 . While it has not led to the exclusion of much forensic science and medicine evidence, it has encouraged lawyers and judges to be more attentive to validity and reliability issues. Even jurisdictions that are yet to impose a formal reliability standard (such as Australia, New Zealand and some US states) have not been entirely inattentive to issues of validity and reliability 40 . In Australia, the admissibility of expert opinion evidence is regulated by uniform evidence legislation (the 'UEL' operates in NSW, Victoria, Tasmania, the Australian Capital Territory, the Northern Territory and the Federal Court of Australia) or common law (in South Australia, Western Australia and Queensland) 41 . The admissibility of opinion evidence is dependent upon the party proffering the evidence -usually the prosecutor in criminal proceedings -satisfying an exception to the exclusionary approach to opinion evidence 42 . In most Australian jurisdictions the primary exception for expert opinion states:
79 Exception: opinions based on specialised knowledge
(1) If a person has specialised knowledge based on the person's training, study or experience, the opinion rule does not apply to evidence of an opinion of that person that is wholly or substantially based on that knowledge 43 .
Australian courts have explained that s 79(1) has two basic requirements: '[t]he first is that the witness who gives the evidence "has specialised knowledge based on the person's training, study or experience"; the second is that the opinion expressed in evidence by the witness "is wholly or substantially based on that knowledge"' 44 . This approach requires forensic practitioners to present the opinion in a form that enables these questions to be answered and, in particular, requires the identification of relevant knowledge 45 . Australian courts have resisted the temptation to specify formal admissibility criteria -such as those advanced by the US Supreme Court in Daubert v Merrell Dow Pharmaceuticals, Inc 46 . Although, in its most recent decision on s 79(1) of the UEL, the High Court of Australia focused attention on the meaning of 'specialised knowledge'. In Honeysett v The Queen, a decision considering the admissibility of an anatomist's opinion about similarities between the body shape of the accused and a person of interest covered from head to toe captured by CCTV cameras during a robbery, the High Court concluded that the opinion evidence had been wrongly admitted 47 . In a narrow decision, avoiding the need to determine whether lawyers and judges should attend to validity and reliability, the Court accepted that while the specific witness possessed specialised anatomical knowledge (and some photographic experience), he was not an expert in image interpretation and comparison and so could not proffer an opinion relevant to identity 48 . Without submissions on the policy implications the High Court was reluctant to read reliability into s 79(1). The Court in Honeysett did, however, direct attention to the 'specialised knowledge' on which admissible opinions should be based 49 . In so doing the Court produced its most detailed exegesis on the phrase.
'Specialised knowledge' is to be distinguished from matters of 'common knowledge'. Specialised knowledge is knowledge which is outside that of persons who have not by training, study or experience acquired an understanding of the subject matter. … [T]he person's training, study or experience must result in the acquisition of knowledge. The Macquarie Dictionary defines 'knowledge' as 'acquaintance with facts, truths, or principles, as from study or in investigation' [emphasis added] and it is in this sense that it is used in s 79 (1) . The concept is captured in Blackmun J's formulation in Daubert: 'the word "knowledge" connotes more than subjective belief or unsupported speculation. … [It] applies to any body of known facts or to any body of ideas inferred from such facts or accepted as truths on good grounds' 50 .
In UEL jurisdictions (and perhaps more broadly), those who are presented as, or claim to be, experts must have knowledge and abilities beyond the 'common knowledge' of ordinary persons. Moreover, their opinions must be more than 'subjective belief' and 'unsupported speculation' 51 . Mere training, study or experience, and even legal and investigative traditions, cannot sustain the admission of opinions under this interpretation of the Uniform Evidence Law. For, to be admissible, any opinion must be based on 'knowledge' not just a practitioner's 'training, study or experience'. Moreover, those proffering scientific and technical evidence should be conversant with relevant 'specialised knowledge' and the formal 'study or … investigation' underpinning it 52 . While the High Court is yet to consider whether s 79(1) embodies a reliability threshold, other courts have begun to insist on validity and reliability 53 . Recently, the Victorian Court of Appeal introduced a reliability standard for forensic science evidence when asked to balance the probative value of the evidence against the danger of unfair prejudice to the accused. When evaluating the probative value of forensic science evidence under UEL s 137, trial judges in Victoria are now expected to consider 'reliability' at that (later) stage 54 . In imposing the first substantial reliability test in Australia, the Court in Tuite v The Queen explained:
The obvious risk in a criminal trial when expert evidence is led from a forensic scientist is that a jury will give the evidence more weight than it deserves. To prevent unfair prejudice of that kind, it is essential that the reliability of expert evidence be established to the court's satisfaction (under s 137) before it is led. We have concluded that the touchstone of reliability for this purpose is proof of appropriate validation, both of the underlying science (where necessary) and of the particular methodology being employed 55 .
This approach requires the trial judge to attend to reliability and validity. In Victoria, at least, s 137 requires the trial judge to exclude forensic science evidence where the probative value is outweighed by the danger of unfair prejudice 56 . Where the probative value is uncertain there will normally be a real risk of misunderstanding, over-valuation or mis-use that, in most cases, can only be averted through the insights provided through validation. Cross-examination and judicial warnings -however skilled or careful -do not necessarily overcome the failure to validate and the risk that the tribunal of fact may mis-use forensic science evidence of unknown probative value 57 . A final, though fundamental, issue for admissibility reinforces recent Victorian interest in validity and reliability. Several Australian courts have emphasised the need to place the tribunal of fact (or decision-maker) in a position where they are capable of rationally evaluating the opinion evidence 58 . While the tribunal of fact ought to consider forensic science evidence in the context of the overall case, for each piece of evidence they should be placed in a position to make a credible assessment of its probative value 59 . This idea, captured (or endorsed) in several Anglo-Australian decisions, was clearly expressed in the influential Scottish case Davie v The Magistrates of Edinburgh 60 .
[It is a fundamental duty of the expert witness] to furnish the judge or jury with the necessary scientific criteria for testing the accuracy of their conclusions, so as to enable the judge or jury to form their own independent judgment by the application of these criteria to the facts proved in evidence. … [T]he bare ipse dixit of a scientist, however eminent, upon the issue in controversy, will normally carry little weight, for it cannot be tested by cross-examination nor independently appraised ... 61 In General Electric Co. v. Joiner, the US Supreme Court similarly questioned the admissibility of 'opinion evidence that is connected to existing data only by the ipse dixit of the expert' 62 . As these extracts make clear, courts should not be confronted with bare assertions. Judges and jurors should not be expected to speculate about validity and reliability or distil probative value from the subjective beliefs of practitioners based on impressions of the apparent value of experience and independence, or their demeanour, confidence and resilience during cross-examination 63 . Rather, there should be information supporting reliability and facilitating evaluation.
Legal practice directions
The increased legal interest in reliability and enhanced disclosure in expert reports and oral testimony is not limited to admissibility requirements. A useful example of changing legal expectations can be found in a practice direction recently issued by the Supreme and County Courts of Victoria 64 .
Practice Note: Expert Evidence in Criminal Trials
Purpose
To enhance the quality and reliability of expert evidence relied on by the prosecution and the accused in criminal trials.
…
Expert's duty to the Court 2.1 An expert has an overriding duty to assist the Court impartially, by giving objective, unbiased opinion on matters within the expert's specialised knowledge.
2.2
This duty overrides any obligation to the commissioning party or to the person by whom the expert is paid.
…
Content of all expert reports 4.1 All expert reports to which this Practice Note applies … shall state the opinion or opinions of the expert and shall state, specify or provide -… (c) whether and to what extent the opinion(s) in the report are based on the expert's specialised knowledge, and the training, study experience on which that specialised knowledge is based; (d) the material, observed facts, reported facts, assumed facts and other assumptions on which each opinion expressed in the report is based … (f) (if applicable) that a particular question, issue or matter falls outside the expert's specialised knowledge; (g) any examinations, tests or other investigations on which the expert has relied, identifying the responsible laboratory by which, and the relevant accreditation standard under which, the examination, test or other investigation was performed; … (i) any qualification of an opinion expressed in the report, without which the report would or might be incomplete or misleading; (j) any limitation or uncertainty affecting the reliability of (i) the methods or techniques used; or (ii) the data relied on, to arrive at the opinion(s) in the report; and (k) any limitation or uncertainty affecting the reliability of the opinion(s) in the report as a result of -(i) insufficient research; or (ii) insufficient data.
4.2
Where an expert is aware of any significant and recognised disagreement or controversy within the relevant field of specialised knowledge, which is directly relevant to the expert's ability, technique or opinion, the expert must disclose the existence of that disagreement or controversy 65 .
These new procedural rules assist the court to identify relevant 'specialised knowledge' (see Practice Direction: 2.1, 4.1(c) and (f), above) and determine whether an opinion is based upon it, as required by the admissibility test in UEL s 79 (or the need to consider probative value in s 137 following Tuite). They require forensic practitioners to proactively disclose assumptions and underlying facts, limitations with their methods or underlying research, uncertainties in their conclusions, controversy in the domain, along with their qualifications and experience. Forensic practitioners have the responsibility to make sure that their testimony embodies what is 'known' and what can be legitimately claimed and to make that clear. Experts should not omit information or provide partial evidence on the basis that any elisions or limitations will be identified and corrected through the course of adversarial proceedings. While the terminology in practice directions tends to be legal rather than scientific, much of the information that is required to be disclosed under existing rules is consistent with the kinds of issues that HTCE suggested might be profitably explored.
The professional responsibilities of expert witnesses

Professional codes
The obligations of expert witnesses find even stronger expression in professional codes, especially the need for impartiality in the production and provision of evidence. From a range of reasonably generic professional codes we have selected the Code of Professional Practice for Members of the Australian and New Zealand Forensic Science Society (ANZFSS) as an example -extracts are reproduced in Appendix 1. Its preamble affirms the need for 'forensic practitioners' to 'utilise knowledge and experience … without discrimination or prejudice, treating all with respect, honesty, equality and integrity' 66 . Members must 'act truthfully and objectively, and not knowingly provide misleading information, statements, reports, opinions or evidence, nor knowingly misrepresent a situation'. Of special interest, practitioners must:
• conduct and document all examinations and analyses using established protocols and fit-for-purpose or validated methods • render opinions having a basis that is demonstratively valid • not withhold any findings, where inculpatory or exculpatory, that would cause the facts of a case to be misrepresented or distorted, and, • disclose or make available test methods if requested.
The Code also requires that forensic practitioners 'must, both orally and in writing, express opinions, make statements, or give evidence with fairness, honesty, and only on the basis of adequate knowledge' 67 . The Code raises disclosure in the context of conflicts of interest. Obligations include:
• fully informing the client as to any limitations or legitimate concerns that a forensic practitioner might have with regard to their competence relevant to the client's specific instructions, and/or, • if competence is not fully established, organising for a person competent in the area to provide supervision of or advice to the forensic practitioner in relation to the task 68 .
The Code also raises the issue of limitations, although primarily in the area of competence. Nevertheless, the general thrust of this Code is consistent with the issues raised in HTCE as well as the legal rules and practice directions discussed above. Indeed, the Code raises the need for 'demonstrably valid' methods. Again we see that it is imperative for forensic practitioners to act with impartiality and integrity. For the reasons we have explained, which are consistent with the terms and thrust of the Code, this requires more disclosure, greater transparency about what is done 'backstage', and clear articulation of the basis and limitations, including whether abilities (and current expressions) are supported through independent validation and rigorous proficiency testing.
Consideration of the Code confirms that the themes developed in HTCE are orthodox. It also confirms that current practices in some forensic science disciplines are not fully compliant with formal legal rules and professional duties. There is an onus on forensic practitioners to comply with the obligations owed to the criminal justice system, the community, employers and the profession 69 .
Employment contracts and obligations to employers
Many forensic science and policing organisations have their own professional standards or codes of conduct (supplementing the other codes), which espouse integrity, impartiality and transparency. These policies require forensic practitioners (whether police or civilians) to conduct themselves in ways that promote institutional values and uphold the law. Employers and employment contracts insist that employees act with honesty and integrity, maintain impartiality and professionalism, and take personal responsibility for their performance, actions and decisions. Employees are publicly accountable for their behaviour, performance and work products. Many employment contracts require forensic practitioners to engage in professional development and to actively develop their knowledge and skills. Breaches of legal rules and directions or professional codes may vitiate employment contracts. They may expose employees to disciplinary processes and, in some cases, dismissal. Breaches may also expose individual forensic scientists to civil suits (e.g. for negligence or vindictive prosecution) and in extreme cases criminal prosecution for criminal negligence or malfeasance in public office 70 . Of significance, in assessing performance when things go wrong, the conduct of forensic practitioners will be assessed against legal rules, practice directions, professional codes, and contractual obligations rather than local traditions and personal beliefs 71 .
'Independent' consultants
Forensic practitioners who act in the capacity of consultants may not be (as) constrained by formal obligations to employers 72 . They nevertheless owe substantial obligations to courts and relevant professions (e.g. medicine). They must comply with formal legal rules -such as practice directions -as well as applicable professional codes. To the extent that the evidence of consultants is based on new or emerging procedures and claimed capabilities they are also obliged to disclose information and to make their practices and reasoning transparent. In general, they should avoid trying to conceal capabilities (and limitations) in commercial-in-confidence or intellectual property claims 73 . They should also study their analytical methods, offer evidence to confirm the possession of relevant expertise, and be careful about undertaking case-based inquiries to confirm the suspicions of investigators. In particular, and this may be a real challenge for 'independent' consultants, they must endeavour to avoid the influence of suggestion and other contextual biases.
Ironically, isolated consultants are potentially the least independent (i.e. institutionally insulated) of the many different types of expert witness in criminal proceedings. Consultants engaged by the state may be particularly vulnerable to a range of biases in their largely unregulated exposure to information about the case and the suspect(s) 74 . There may, in addition, be a perceived need to meet the expectations of those engaging them (in relation to particular results or the potential for future work) 75 . Those contemplating forensic science and medicine work beyond the state's institutions should explain how these and other risks are avoided or managed. Police and prosecutors should have strategies in place to manage risks when they instruct forensic consultants engaged in sole or small practices.
The professional responsibilities of prosecutors: it's not all about winning
Forensic practitioners may enhance their understanding of the duties they owe by comparing some of the professional responsibilities of prosecutors 76 . Prosecutors owe a range of obligations, starting well before the trial, to the courts, the legal profession and the community. Decisions to prosecute (including the particular charges to lay, whether there should be joint trials, what to disclose, and what evidence to adducee.g. tendency evidence where there are heightened admissibility standards and notice provisions) are just a few of the many issues they must navigate.
Some of the formal legal norms supposedly guiding prosecutions may be lost in the adversarialism to which forensic practitioners are exposed through their socialisation, interactions with police and prosecutors, and experiences in court 77 . Nevertheless, in relation to prosecutors, two issues are fundamental: (1) obtaining a conviction is not the prosecutor's primary purpose; and, (2) the prosecutor has an obligation to act in a way that is fair to the accused (while representing the interests of the state and the community) 78 . These sentiments are embodied in a series of important judgments by the highest courts in the common law world. Half a century ago, in one of the most famous and widely reproduced statements on the topic, the Supreme Court of Canada wrote:
It cannot be over-emphasised that the purpose of a criminal prosecution is not to obtain a conviction, it is to lay before a jury what the Crown considers to be credible evidence relevant to what is alleged to be a crime. Counsel have a duty to see that all available legal proof of the facts is presented: it should be done firmly and pressed to its legitimate strength but it must also be done fairly. The role of prosecutor excludes any notion of winning or losing …
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Similar sentiments form part of the Office of the Director of Public Prosecutions (NSW) guidelines for prosecutors.
A prosecutor is a 'minister of justice'. The prosecutor's principal role is to assist the court to arrive at the truth and to do justice between the community and the accused according to law and the dictates of fairness 80 .
These commitments are also embodied in a range of more detailed professional and institutional rules such as criminal procedure and bar rules. The New South Wales (NSW) Barristers' Rules, for example, state:
Rule 83. A prosecutor must fairly assist the court to arrive at the truth, must seek impartially to have the whole of the relevant evidence placed intelligibly before the court, and must seek to assist the court with adequate submissions of law to enable the law properly to be applied to the facts.
Rule 84. A prosecutor must not press the prosecution's case for a conviction beyond a full and firm presentation of that case.
Rule 85. A prosecutor must not, by language or other conduct, seek to inflame or bias the court against the accused.
Rule 86. A prosecutor must not argue any proposition of fact or law which the prosecutor does not believe on reasonable grounds to be capable of contributing to a finding of guilt and also to carry weight.
Rule 87. A prosecutor must disclose to the opponent as soon as practicable all material (including the names of and means of finding prospective witnesses in connection with such material) available to the prosecutor or of which the prosecutor becomes aware which could constitute evidence relevant to the guilt or innocence of the accused other than material subject to statutory immunity, unless the prosecutor believes on reasonable grounds that such disclosure, or full disclosure, would seriously threaten the integrity of the administration of justice in those proceedings or the safety of any person 81 .
It is clear that, acting as a 'minister of justice', the prosecutor is obliged to seek truth fairly by prosecuting only as vigorously as the evidence and the system allow. The prosecutor cannot ignore the frailties of the evidence, the actual constraints and limitations of the system and personnel, or the circumstances attending the individual trial (or appeal). Forensic practitioners, as objective independent witnesses, self-evidently have an obligation to be more impartial than prosecutors, who have the burden of advancing the case against the accused. Forensic practitioners should not consider prosecutors (or police, or victims or complainants) as their clients, and should not aim to secure guilty verdicts. Instead their roles and responsibilities are better understood as serving the courts and justice through the impartial provision of reliable evidence, regardless of where it leads. Conventionally, prosecutors have exhibited a tendency to adduce forensic science and medicine evidence and leave the defence -through cross-examination and, perhaps, rebuttal evidence and requests for directions and warnings -to identify and explain weaknesses and limitations. Directly or indirectly (e.g. through suggestion and a failure to disabuse), prosecutors may encourage forensic practitioners to assist in this endeavour through imagined alignment and support for non-disclosure, non-transparency, and even a degree of partisan obtuseness. In relation to forensic science and medicine evidence, legal rules and professional obligations are inconsistent with this kind of approach. Prosecutors should obtain information about limitations and oversights with expert opinion evidence, insist that expert reports are compliant with jurisdictions rules (e.g. practice directions and codes of conduct) and disclose these compliant reports to other parties 82 . Prosecutors should not omit non-trivial limitations or leave them to the defence to tease out and explain during the course of adversarial proceedings 83 . Forensic practitioners must assist prosecutors to fulfil these important responsibilities. Prosecutors and forensic practitioners have shared obligations to provide more comprehensive accounts of the evidence in reports and, where appropriate, in oral testimony. The fact that prosecutors (and solicitors and others advising police) may not require forensic practitioners to comply with the terms of practice directions and codes is not a credible excuse for non-compliance. Forensic practitioners should comply with formal rules regardless of prosecutorial suggestion or importunity 84 . If prosecutors and forensic practitioners do not clearly refer to validation studies, limitations, error rates and controversies, then the defence, judges and the tribunal of fact will probably not find out about them 85 . In many cases, defence lawyers are not adequately resourced, and perhaps not sufficiently technically literate to recognise, let alone convey, significant frailties with forensic science and medicine evidence. Even where defence lawyers are sensitised to methodological limitations, current rules make clear that it is not their responsibility to raise them unilaterally 86 . Prosecutors are conventionally understood as model litigants. As a representative of the state and the community, there are special (i.e. high) expectations regarding their conduct 87 . It is not conventionally stated but there must be analogous expectations on forensic practitioners working for (or consulted by) the state. Forensic practitioners working for the state should be model expert witnesses. They must comply with practice directions and professional codes and maintain the highest professional standards.
The practical implications of disclosure, transparency, epistemic modesty and impartiality
In order to provide satisfactory answers to many of the questions posed in HTCE, in most instances what is required is simply research or additional research. The possibilities for research are endless, so it is imperative to undertake or identify research that addresses fundamental issues -such as whether or how well a procedure works, and how much better forensic practitioners perform at specific tasks relative to ordinary persons. This is the kind of information that ought to provide grounds for determining whether opinions are based on 'specialised knowledge' and whether they can actually assist the tribunal of fact. Beyond admissibility, this information provides the judge and jury with a means of assessing the probative value (i.e. weight) of the evidence. The jury are unable to do much with ipse dixit -regardless of the practitioner's confidence, experience or historical legal practice.
In the following sub-sections, in the shadow of the need for greater disclosure, transparency, epistemic modesty and impartiality, and underpinned by legal rules and professional obligations, we endeavour to consider responses to the kinds of questions raised in HTCE. We consider responses ranging from circumstances where validation studies have been undertaken, and some kind of indicative error rate can be generated, to conditions where knowledge is quite limited and forensic practitioners are not con-versant or confident with scientific research methods that would enable them to evaluate their procedures and conclusions.
Validation studies, proficiency tests and error
When responding to questions about validation (or performance) studies, answers will be dependent on the domain and the procedure. In line with professional responsibilities to be conversant with contemporary research and developments, forensic practitioners should adapt practices and reporting to make them consistent with relevant studies. Some areas of forensic science and some procedures are well-supported scientifically (e.g. DNA profiling and drug analysis), others less so (e.g. bite mark comparison and forensic gait analysis). Over time, most areas of forensic science and medicine should undergo evaluation, standardisation, and reform. The upshot is that forensic practitioners need to be conversant with and, where appropriate, respond to, the scientific literature relevant to their procedures, practices and abilities. Research and its implications, positive or negative, should be taken seriously and referenced in reports and testimony. Practices, analyses and conclusions, along with the form of expression, should be guided by scientific studies. The absence of appropriate research should manifest in formal disclosure, genuine epistemic modesty and occasionally by vacating the 'field'.
No studies available
Validation (and performance) studies provide the appropriate framework to assess abilities and levels of performance -i.e. generate relevant 'knowledge' about procedures and performances 88 . Where there are no independent studies supporting the validity and reliability of a procedure, this should be disclosed in clear terms in reports and made conspicuous in oral testimony. It must be appreciated that bare disclosure -that a procedure has not been evaluated -does not provide the means of assessing the procedure or the performance of a practitioner. That is, the opinion is effectively subjective (i.e. speculative) and the information required to make sense of it is not available 89 . In the absence of validation, 'expert' reports should explain what was done in a transparent manner. Forensic practitioners should be slow to suggest that validation studies are unnecessary or impossible, or that the lack of validation studies can be overcome through a practitioner's experience or training. This is not to suggest that untested forensic practitioners are without abilities, but rather that in the absence of testing, we do not know how well forensic practitioners perform. It may be that, like latent fingerprint examiners comparing prints, practitioners generally perform very well. In the absence of testing, however, it is antithetical to the state's burden of proof in criminal proceedings to assume that they do. Unacknowledged uncertainty is likely to lead to over-valuation of opinion evidence, thereby compromising the fairness of proceedings and threatening the burden and standard of proof.
Finally, it should be recognised that for some practices (and expressions) it is unlikely that supportive research will ever be forthcoming. No scientific studies will, for example, provide support for the ability to identify a person or object to the exclusion of all others 90 . This means that some forensic practitioners are not reporting opinions in ways that reflect actual (i.e. known) abilities or are operating in ways that are inconsistent with the methods available to (and recommended by) mainstream scientistsnotably, statisticians, engineers, psychologists and biomedical researchers 91 . Such practices should be rectified and, in the interim, discordance with authoritative recommendations should be acknowledged.
Where studies exist
Some areas of forensic science can respond positively to the kinds of questions posed in HTCE. Many areas of analytical chemistry, biology (particularly around DNA profiling) and some aspects of latent fingerprint comparison, for example, have a substantial research base or studies that enable quite positive, even detailed, responses to many of the questions posed in HTCE 92 . Other procedures and practices, however, have not been subjected to formal evaluation. Moreover, many so-called 'studies' are not actually the kinds of experimental evaluation associated with validation. In some disciplines, there has been a reliance on laboratory-based proficiency tests and case-based simulations as proxies for validation studies. Despite the name, commercial proficiency tests are not necessarily genuine tests of proficiency. Many 'proficiency tests' (e.g. those offered by Collaborative Testing Services, Inc.) do not assess the validity and reliability of procedures or the proficiency of the practitioners who use them 93 . Moreover, they provide little insight into whether forensic practitioners exhibit superior performance to laypersons (i.e. possess more than 'common knowledge') and whether their opinions are based on 'specialised knowledge' related to 'training, study or experience' 94 . Without independent proof that the procedure can be applied consistently and reliably across cases and practitioners, along with insight into the impact of specific variables on the potential for error, it is difficult to use proficiency tests and case-based reconstructions as validation.
Obviously, it is not possible to test every scenario that might be encountered in casework or to accurately anticipate analytical requirements in the future. Nevertheless, testing underlying principles and specific procedures on materials that are representative of those encountered in routine casework is fundamental to attempts to understand the value of procedures and derivative opinions. Empirical assessment of practitioners' abilities to identify features and characteristics within 'traces', to determine similarity or dissimilarity, and to make an assessment of the support provided to competing propositions, provide means of approaching the assessment of the probative value of opinions.
Given that cases will continually generate new permutations and possibilities not anticipated or studied, full validation of all procedures and processes is not a viable goal. What does this mean for practitioners' obligations? In terms consistent with the goals of transparency, disclosure, epistemic modesty and impartiality, forensic practitioners should make clear the kinds of studies that have been undertaken, their applicability and limitations. They should disclose when appropriate studies have not been performed. There are some areas where studies are unlikely, and there is little hope, certainly in the short to medium term, of conducting studies that are case specific. Conversely, some areas will be sufficiently significant or destabilising to warrant immediate attention. A conspicuous example is research into the transfer (i.e. secondary, tertiary and so on) of DNA 95 . Until such supplementary studies are undertaken, when asked about specific scenarios where the research is incomplete or ambiguous, forensic practitioners should indicate that they are speculating (even if on apparently reasonable grounds) and that their opinion and its strength should -consistent with the need for transparency, epistemic modesty and impartiality -embody uncertainties that are both known and unknown.
Small numbers of studies and weak studies
As forensic scientists and scientists begin to increase the volume of validation research, there will be a need for forensic practitioners, lawyers and courts (and jurors) to make sense of the emerging results. Many forensic sciences, particularly the comparison (and pattern recognition) disciplines, have procedures composed of many discrete steps; often embedded in larger processes. Consequently, any study will be limited in its scope and generalisability, especially where an assumption is made regarding the larger process. No single study will validate the entirety of a discipline's claims and, given the large number of variables typically associated with a forensic procedure, the external validity of any study may be open to legitimate dispute 96 . Several recent and small-scale studies, relating to image comparison (so-called facial mapping and forensic gait comparison), concluded that because practitioners (i.e. anatomists, physical anthropologists and podiatrists) performed above chance or better than the general public, on that basis their opinions ought to be received in criminal proceedings 97 . This, however, does not necessarily follow. Some of these studies were weak, featuring fewer than a dozen subjects (and not always compared with the performance of laypersons). Others, relied on distinctive features for the purpose of the test. Courts will be required to make policy decisions about the levels of accuracy, error and risk they are willing to tolerate, given the various personnel, costs and dangers associated with admitting the opinions of those legally recognised as experts 98 . Courts should be careful to avoid relying too heavily on weak, poorly designed and one-off (or case) studies, particularly if the forensic practitioner proffering the opinion will be presented as experienced or authoritative.
For any single published study, the non-trivial question is whether it is adequate in terms of design, control, fidelity, quality, analysis, size, and so forth. When it comes to some of the first generation of studies, that test general capabilities -i.e. expertise in a particular domain -the basic ability of practitioners should be assessed and compared to novices before investigating narrower questions. It is essential that practitioners be aware of the potential for error, and avoid the temptation to 'borrow' validity from research where procedures were applied in different conditions. As practitioners move from their area of demonstrated ability -based on formal evaluation of the procedure and proficiency testing -they should be fully transparent and circumspect.
In general, when assessing the value of the contribution made by any study, the fundamental issue of experimental power should be at the forefront. The explanatory 'power' of an experiment is derived from both the number of participants in the experiment, and the number of decisions those participants are asked to make (i.e. the number of trials). Where large numbers of participants can be recruited, relatively small numbers of trials are required from each participant to obtain a robust estimate of 'true' performance. However, where small numbers of participants are available, as in many areas of forensic science, many trials are required. Studies with only 10 or 20 participants completing only a handful of trials will shed limited light on the ability being assessed and need to be treated with particular caution.
The need for caution is accentuated if experiments are poorly designed, where, for example, valid alternative explanations are not ruled out, experimental procedures do not preserve the independence of respondents, or issues relating to human agency in experimental trials are not carefully managed. To some extent, these problems can be avoided through collaboration. Studies conducted by multidisciplinary groups, published in peer reviewed journals (particularly in mainstream science journals), and suc-cessfully presented at national and international conferences, will typically be relatively robust. Public institutions involved in the production of forensic science and medicine evidence should 'publish' their validation studies following independent peer review 99 . Such studies will tend to be more resilient than studies designed and conducted by isolated groups; groups with vested interests in outcomes of a particular kind (rather than knowledge in general); groups with limited expertise in conducting human research; and, groups who do not disseminate their research among broader scholarly communities 100 .
Norms and professional obligations require scientists to engage with pre-existing research and to characterise it accurately. Similarly, forensic practitioners have legal and professional obligations to reference relevant scientific literatures and to describe them in a balanced manner. Practitioners should not cherry-pick favourable research or exaggerate the value of small or poorly designed studies if these do not provide the kinds of evidence required to support the particular procedure, interpretation or expression.
Detailed questions about validation studies and how to validate
What should a forensic practitioner say if asked detailed questions about what validation is, how to conduct a validation study, or what available research reveals, and they are not really sure? Practitioners should always answer honestly and try to be as clear as possible. They should acknowledge uncertainties and, if appropriate, respond to questions with 'I do not know' or 'That is not part of my expertise'. There is no shame (or embarrassment) in explaining that you are a practitioner who uses the procedure(s) taught to you and that you do not fully understand all of the underlying processes and assumptions -although it is important to recognise that comprehension and sophistication are generally desirable and often required by professional codes and employers 101 . Forensic practitioners should stay within the appropriate realm of expertise (where there is demonstrable knowledge), and let others answer questions if they are pressed and beyond their abilities. If the defence or judge requires additional information then the prosecutor should call supplementary witnesses with domain relevant (i.e. methodological) expertise 102 . These will usually be senior scientists and/or managers from the institution.
Collaboration on validation and other studies
Forensic practitioners may not have relevant experience, methodological skills, infrastructure, or the time and resources to conduct scientific experiments comparing expert and novice accuracy, measuring validity and reliability, or isolating the factors that influence expert decision-making 103 . Other groups, such as research scientists, may be well positioned to assist. Cognitive scientists, for example, specialise in phenomena such as human learning, memory, performance, perception, attention, decision-making, and reasoning. University-based research scientists in Australia routinely collaborate with industry partners across a variety of fields and recently these partnerships have extended to include studies of fingerprints and face matching 104 . Such collaborations may involve analysing practices and protocols in routine casework; designing and participating in experiments; disseminating findings in presentations and training, reports, and peer-reviewed journals; and improving institutional policies and practices. This kind of research can make important contributions to the evidence-base of the discipline, enhance efficiency and performance, and be invoked in response to emerging legal interest in 'knowledge'.
Overview
Validation and proficiency studies provide information required by decision makers when determining if an opinion can rationally assist the resolution of disputed facts and what weight it might be given 105 . Forensic practitioners should remain firmly within the realms of demonstrable expertise and be reluctant to move into the shadowy penumbra of convention, belief, and speculation, at least without a heavy dose of epistemic modesty. Practitioners should make it clear to the court if their opinions are not well-supported by experimental studies.
As new studies contribute to the evidence-base of their domain, forensic practitioners may have to modify traditional practices (e.g. to take account of human factors) and forms of expression (e.g. move to probabilistic approaches; including statements that incorporate alternative hypotheses). In some cases validation studies might suggest that the probative value of opinion evidence is higher than historically claimed (or allowed to be expressed) in criminal proceedings. In other cases research may require traditional practices and expressions to be moderated and even abandoned 106 . More than ever before, the procedures used by forensic practitioners are visible to attentive research scientists. Forensic practitioners should endeavour to engage with the concerns and recommendations of attentive audiences, and to document, in good faith, limitations, concerns and controversies. This will demonstrate an impartial orientation and provide important resources for the prosecution and defence as they endeavour to grapple with the complexities of the forensic science evidence in the context of more expansive evidentiary arrays.
Error rates, limitations and uncertainties
All expert opinions, whether contained in a report or expressed orally in a proceeding, should include a clear indication of limitations, uncertainties and/or a statement addressing the potential for error. An expert opinion that does not index the 'knowledge' on which it is grounded and disclose known limitations is incomplete. It does not comply with admissibility rules, creates a serious risk of being misunderstood, and contravenes the expert's overriding duty to impartially assist the court 107 . Once again, the appropriate response is to provide useful information about the limits of the procedure or process behind the opinion. In many cases such information will be extracted from an experiment, or series of studies, where the procedure and practitioner have been tested against ground truth -i.e. a known result. As a matter of experimental design, ecological validity may have been sacrificed in order to isolate task components and associated abilities. For example, experts might be asked to make time-limited decisions, to forego collaborative opinion forming, have limited access to databases, tools or procedures, or may be required to provide binary (e.g. yes/no) responses rather than use their specialised conclusion scales. While such restrictions may impinge on ecological validity, these experiments nevertheless provide useful frameworks through which to assess abilities and opinions 108 . Estimates of error may need to be qualified or explained in the context of a specific case, but the need to extrapolate from the general (to the individual, or specific) is unavoidable 109 .
Experimental results on the limitations of forensic procedures need to be made available to the court. Without some indication of error (and other limitations), it may be difficult, perhaps very difficult, to assess the value of a practitioner's opinion 110 . Is, for example, the performance of the forensic practitioner better than a layperson (making the evidence relevant) and if so how much better 111 ? And, how do we know? Is the task easy or difficult? Do practitioners make mistakes? How often? In what circumstances does the procedure work well or work poorly? Is this assay typical of the kind of procedures performed by this practitioner? Here, the invocation of previous legal recognition, like recourse to long experience and personal confidence, may be distracting. In the absence of information about limitations derived from empirical studies, opinions may be no more than bare assertion -i.e. ipse dixit.
The generation of information about error (and other limitations with a procedure) is, undoubtedly, a complicated problem, which may require trade-offs and compromises. Error rates that map precisely onto the complex and varied circumstances of a sui generis case are generally unattainable. Instead, error rates will generally be oriented toward the procedure, perhaps the laboratory, rather than the individual practitioner or the circumstances of a specific prosecution. Courts should expect to be using these kinds of base rates and then to extrapolate from the general to the specific with information about the value of procedures (and proficiency) 112 . One attempt to wrestle with some of these challenging issues is the 'Guide to Forensic Testimony: Fingerprints', advanced by Edmond, Thompson and Tangen 113 . These authors proposed a way of refining the reporting of latent fingerprint evidence in response to emerging criticisms, a few important preliminary studies, and the immediate needs of criminal justice systems that continue to investigate and prosecute relying on latent fingerprint evidence 114 . They proposed appending the following to a 'match' report.
A guide to forensic testimony: fingerprints
• A decision about whether two fingerprints match or not is based on the judgment of a human examiner, not a computer.
• There are several documented cases where an examiner has incorrectly said that two prints 'match' when they actually came from two different people.
• Laboratory-based experiments suggest that errors of this sort happen infrequently (around 1% of the time). In practice, however, it is unknown how often examiners say that two fingerprints match when they actually come from two different people.
• Without specific evidence, it cannot be known whether an error has occurred in a particular case 115 .
The authors acknowledge that the 'Guide' is a compromise and has limitations. However, it seems an improvement on the traditional way of reporting latent fingerprint evidence in reports and expert certificates. Historically, latent fingerprint examiners have equated a 'match' with positive identification of a person. Ordinarily there is little explanation of how this conclusion is reached, whether there was disagreement between examiners, whether it was subject to a meaningful review and what that involved, and there is almost never any reference to the risk of error in reports or oral testimony. These conventional reporting practices systematically exaggerate the probative value of the opinion, privileging the prosecution case and subverting fundamental criminal justice values 116 .
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By not incorporating limitations, uncertainties and some kind of indication of error, the state -through its prosecutors and fingerprint examiners -could be accused of misrepresenting the value of its expert opinion evidence and partisanship 117 . The defence should not be obliged to somehow identify and explain limitations or persuade the court that there is a real-world error rate. There always is a risk of error and it is incumbent on forensic practitioners to provide an indication of its magnitude. If the risk of error is small, as they generally appear to be with much latent fingerprint and DNA profiling evidence, little will be lost in reporting it 118 . The forensic practitioner has a conspicuous duty to provide an indicative error rate in order to prevent over-reliance on the opinion.
It is improper to suggest that forensic practitioners do not make mistakes 119 . The scientific and medical literature on human factors indicates that all humans, including the most highly-trained scientists and doctors, make mistakes 120 . The fact that practitioners are not aware, or do not believe, that they have made a mistake does not mean performance is error free. In criminal justice systems, ground truth is generally inaccessible. Indicative error rates enable the court to assess expert opinion evidence 121 . Even a base-rate error that is not perfectly suited to the particular case will almost always be preferable to omission or denial and the resulting risk of misunderstanding and over valuation.
Peer review and verification
Forensic practitioners should try to avoid suggesting that peer review or other verification procedures in themselves can somehow overcome or repair the absence of validation. Peer review and verification may help to reduce errors and are more likely to do so when they are conducted in specific conditions -such as where procedures are known to be valid and review is blind -see Section 4.5 122 . However, where peer review and verification are applied to procedures of unknown validity, or where the reviewer is exposed to the earlier result (or the desired result) or other suggestive information, peer review and verification may provide little improvement or improvement of unknown value. As things stand, we have relatively limited information about the value of review processes in relation to most of the forensic sciences 123 . Currently, some of the practices presented as 'peer review' more closely resemble a kind of editorial review than a genuinely independent assessment of a particular process or conclusion. For transparency, practitioners should explain what they mean by 'peer review' in the specific instance. In some cases terms such as 'looked over' or 'proof read' may be more accurate descriptions of institutional practices.
Expression of opinions
The terminology used by forensic practitioners in expressing their opinions should be based on experimental research. Use of particular terminologies or scales should be empirically justified (i.e. linked to validation and, if appropriate, frequency data), clearly explained and comprehensible.
The expression of opinions should be derived from what we know about the validity of procedures and the proficiency of forensic practitioners. In developing expressions, whether quantitative (such as likelihood ratios or frequencies) or qualitative (e.g. the use of tables, a range or form of words), forensic practitioners should engage with statisticians, science communicators and cognitive scientists.
Expression and comprehension are complex domains and those lacking specialist knowledge in the area should seek guidance 124 . This advice extends to courts. In some cases judges may place constraints on what they allow forensic practitioners to say in court (e.g. limiting opinions to 'similarities') 125 . Apparently intended to embody and convey evidentiary limitations, judge-imposed expressions are often as arbitrary as the expressions conventionally employed by forensic practitioners. Experimental studies and the insights of cognitive scientists, rather than terms imposed by judges or conjured by forensic scientists, especially those steeped in antiquated individualisation (i.e. positive identification) traditions, should inform the way opinions are expressed in reports and testimony.
Forensic practitioners should generally avoid neologisms -such as 'to a reasonable degree of ballistic certainty' (used in the US) -and be careful about the use of loaded terms such as 'match', 'consistent (with)', 'similar' or 'multiple similarities', and especially 'cannot exclude', 'no differences', and 'no significant differences' 126 . Finally, forensic practitioners should not think that because they are allowed to express expert opinions in reports and testimony they are entitled to proffer personal opinions unsupported by 'knowledge' 127 . Forensic practitioners cannot avoid professional and legal obligations on the basis that they are merely proffering a personal opinion or impression. To be admissible, opinions must be wholly or substantially based on 'specialised knowledge'. Where it is not based on identifiable 'knowledge', the opinion of a forensic practitioner is not admissible.
Human factors and genuine impartiality
Forensic practitioners should be attentive to human factors research and alive to risks of implicit bias 128 . Institutions responsible for producing forensic science and medicine evidence should have policies and practices designed to regulate the kinds of information that practitioners are provided with, and where possible their processes (especially verification and review) should be designed to avoid biasing evidentiary products. When it comes to reports and testimony, forensic practitioners should describe the processes that are in place to avoid (or reduce) undesirable exposures, such as suggestion and confirmation biases. They should be able to identify and explain mitigation strategies, such as selective unmasking or requiring a different practitioner to screen exhibits in order to determine what should be tested. Where there are no or few processes in place practitioners should disclose this absence.
Significantly, forensic practitioners cannot credibly contend that information about the case or suggestive practices have not influenced interpretations and decisions, unless at least one of the following conditions is satisfied:
(1) the practitioner is shielded (i.e. blinded) from gratuitous information or gradually exposed through a staged process that documents exposure and emerging interpretations (e.g. sequential unmasking); and/or (2) studies confirm that exposures or processes are unlikely to influence a specific type of practice (e.g. the comparison of a 'high quality' latent fingerprint with a reference print or the interpretation of a 'simple' electropherogram) 129 .
If these conditions are not satisfied there will be an unavoidable risk that the practitioner's interpretation will be contaminated. Forensic practitioners cannot plausibly contend that knowing about risks enables them (somehow) to overcome their effects or take cognitive influences into account. Specific blinding or sequential unmasking processes must be designed and implemented to address such risks 130 . In most cases blinding (or some kind of documented sequential unmasking) will enable forensic practitioners and prosecutors to resist the claim that context effects and other human factors (e.g. bias as a member of a team or institution) may have exerted unintended influence on the opinion 131 . Blinding procedures will tend to focus practitioners on their task, and the area in which they have demonstrated expertise, and will enhance the value of their results. Results obtained in conditions where the practitioner knew what was expected or had access to domain-irrelevant case information -e.g. about the suspect or the results of other procedures -are less valuable. That is, the probative value is reduced and the danger of unfair prejudice is increased.
In consequence, institutions should develop systems to prevent exposing forensic practitioners to information or processes that might compromise analysis and review. Where practitioners have been provided with information about the case, expectations or other influences, this should be documented in the forensic practitioner's report. Further, the institution's response to threats from human factors should also be included in a report or be described on a website referenced in reports. It should be noted, however, that documentation and disclosure, though important, are unable to overcome the problems introduced by inappropriate and gratuitous exposures.
Some forensic domains do not appear to have made serious efforts to understand the impact that information and suggestive processes may exert on practitioners 132 . In fields where attempts to shield practitioners are limited or non-existent, the fact that practitioners were exposed to suggestive information is not usually documented and the risk of evidence being 'double-counted' or biased often passes unrecognised 133 . We accept that blinding may make it difficult, perhaps impossible, to persist with traditional practices, in some disciplines. But this calls for re-consideration of the way these domains are organised and practised. What information do the practitioners need to perform their analyses? What are they exposed to? Why? And, can practices be re-organised to avoid some or most of the dangers 134 ? Codes of conduct and legal practice directions uniformly call for experts to be impartial or objective in the production and presentation of their evidence. Genuine impartiality requires the development of practices and processes that embody desired values and protect practitioners (and evidence) from notorious dangers. The failure to incorporate human factors research into the practice of forensic science and medicine exposes practitioners to criticism that they are biased, or inattentive to the dangers of bias, and in breach of fundamental duties to the courts. Genuine impartiality requires the adoption and use of processes that facilitate impartial outcomes. This means good faith attempts to address notorious risks, as well as disclose limitations, constraints, and disagreements.
Expert reports
There is a conspicuous continuity between the substantial subjects raised in HTCE and an earlier contribution by the Evidence-Based Forensics Initiative on the content required in expert reports 135 . Expert reports should include information that enables a reader to ascertain what was done and to evaluate the opinion (or conclusion) 136 . This is both a condition of legal admissibility (following the decisions in HG, Dasreef, Honeysett and Tuite) and required if opinions are to be rationally evaluated (recall Davie) 137 . In recent decades these expectations have also been codified in practice notes and/or procedural rules in most jurisdictions. Although not necessarily expressed in technical terms, codes and procedural rules require reports to include information pertaining to validation, reliability, proficiency, uncertainty and limitations, human factors, necessary qualifications, ongoing controversy and so on -see Section 3.2. The provision of this information, will make the practitioner compliant with formal expectations. More importantly, it will make the opinion evidence transparent and comprehensible. For model experts, aspiring to act impartially as servants of the court, the failure to provide such information is inexcusable.
Expert reports should incorporate appropriate information -reflecting the obligation to act as an impartial expert, sworn to tell the 'whole truth' and with an overriding duty to assist the court. This requires that sufficient information be included to explain: what information was provided to the practitioner (or what the practitioner learnt from examining the scene); what was requested of the practitioner; the work carried out by the practitioner, along with an explanation of the procedure and the resulting opinion; evidence that supports the procedure (i.e. 'knowledge'); the proficiency of the practitioner; means of assessing the procedure and conclusion (e.g. error rates); along with insight into relevant standards, controversies, limitations, and assumptions
138 . An expert report should be sufficient to enable another expert or scientist to make a clear assessment of the analysis and conclusion. It should also provide materials that enable a non-expert to undertake further research or seek independent advice. Admittedly, the provision of such information may pose practical problems. It may require institutions to make additional materials available electronically on a website or, less desirably, upon request. It might, alternatively, necessitate production of a short or summary report, in conjunction with a longer report that is largely composed of standardised text describing procedures and practices. Not every detail needs to be included in a report. The goal is to disclose useful information in a fair-minded (i.e. impartial) and transparent manner, not to overwhelm prosecutors, defence lawyers and the occasional scientist reviewing the material, with information of marginal utility.
Assessing the conduct and performance of forensic practitioners should be directed to the quality of reports, the propriety of opinions, and the consistency of testimony with available scientific research and authoritative recommendations. These are clearly more appropriate indicia of expert performance than convictions or successful resistance to (often perfunctory) cross-examination 139 .
4.7.
What to say in response to questions based on authoritative reports (e.g. Goudge, NAS, NIST, and the Fingerprint Inquiry)
Recent inquiries and reports have addressed a wide range of issues that might be raised in cross-examination. Some of these interventions, such as the NAS report for example, are oriented to specific jurisdictions (i.e. the US) but are, nevertheless, quite general in scope and application. Others, such as the NIST report on human factors in latent fingerprint examination, are more tightly focused in their subject matter, although also imbued with broader significance. Below, we have endeavoured to canvass a range of potential reactions to these reports and some of the issues they raise.
1. The criticisms only apply to the US or the UK or Canada. Such responses may be more or less accurate, but the main issue is whether the forensic practitioner's evidence is underpinned by relevant research (particularly validation or performance studies). Jurisdictional differences, even substantial differences around accreditation, certification (and training) and standardisation, for example, may not overcome: a lack of research; uncertainty about the rate of error; uncertainty about actual proficiency; and inattention to human factors. 2. We do things (fundamentally) differently. In some cases this is not accurate, or the differences are not significant or not known to be significant (see point 1, above). Differences in practice between jurisdictions may be less important than the availability of experimental research supporting what is done domestically. 3. We already have standards and accreditation in place. The issue here is whether these are based on experimental research or merely formalisations of conventional practices and beliefs. Moreover, are practices explained and standards identified and complied with 140 ? 4. Our forensic practitioners are much better trained. This may be true and training would generally seem to be desirable, especially if it involves formal scientific and technical instruction in universities 141 . The issue is how such training relates to validity, reliability and proficiency. Some emerging research suggests, perhaps counter-intuitively, that the relationship between training/experience and performance is not linear 142 . Moreover, abilities do not necessarily improve over time. This means that we cannot assume that the most experienced forensic practitioners will necessarily be the most proficient. (Such insights may have serious implications for the selection of forensic practitioners, training and review mechanisms -see Section 4.1.5). 5. The recommendations are normative or aspirational. There may be some truth to this, but many of the large number of recommendations, especially those in the NAS report, seem to be unequivocal. Most appear to be practical and prescriptive rather than abstract or aspirational 143 . 6. These are scientific reports, written for scientists (i.e. findings and recommendations are not legal and not directed to legal practice). Many of the reports and reviews were written by scientists (and others) for forensic practitioners. They have implications for how forensic practitioners should understand their professional responsibilities and obligations and how they conduct themselves in relation to legal proceedings. All of the recent reports call for further research and changes to current practices. 7. Relevant research is being undertaken. This is undoubtedly true and highly desirable. As research is published the results should, where appropriate, inform practice and reporting -see Section 4.1.
The question is what can we say if the relevant research has not been undertaken or does support contemporary practices and expressions? Practitioners should be transparent and modest. They should disclose limitations and frailties and these should inform interpretations and conclusions. Once research is published it may be appropriate to modify practices, reporting and the kinds of expressions used. 8. Invoking the report for positive commentary. The reports are sometimes positive in their description of current procedures and capabilities, although these favourable statements are often quite restricted in scope. If forensic practitioners invoke favourable commentary then they should also address criticism, concerns and recommendations. 9. We already have a National Institute of Forensic Science (NIFS). The NAS recommended that the US government establish a large and independent institute to oversee the reformation of the forensic sciences. Australia already has a national institute, although it bears little resemblance to the institution envisaged by the NAS. While the Australian NIFS has exerted a generally positive impact on the Australasian forensic landscape, it has serious limitations 144 . It is a tiny organisation (with just a handful of employees and no active research scientists). It is modestly funded, located in police headquarters, and overseen by senior police 145 . Current reforms in the United States under the auspices of the National Institute of Standards and Technology (NIST) -a less costly alternative, preferred by Congress -are, in comparison, engaged with multidisciplinary researchers and vastly better resourced than the Australian incarnation of a 'National Institute' 146 . 10. The reviewers were not the appropriate 'community' to review the forensic sciences. It would be misleading to suggest that the committees and individuals responsible for the inquiries and reports were misguided or dominated by critics. Rather, the various committees and individuals responsible for the reports generally took submissions, heard testimony, reviewed literatures (e.g. the NAS report) or included forensic practitioners among their number (e.g. the NIST report). Most of the members were highly trained and eminent scientists, statisticians, physicians, engineers and/or senior jurists (e.g. Edwards, Campbell and Goudge) who came to their inquiry with positive expectations regarding the quality of forensic science evidence 147 . The various review processes, particularly those incorporating exogenous multidisciplinary perspectives, would seem to represent a desirable way of assessing the forensic sciences 148 . Moreover, similarity in the findings and recommendations across many different reviews (and jurisdictions) lends considerable weight. 11. The authors are not experts in my field. This sort of response is perversely parochial. The issue is not whether an author, critic or commentator is a tool mark examiner or biologist or document examiner. The issue is whether their concerns and criticisms are apposite. Why have critics with technical and scientific qualifications from beyond forensic science communities repeatedly expressed concerns about the practices in many areas of forensic science and medicine 149 ? 12. Forensic practitioners are technicians rather than scientists and so the scientific commentary is inapplicable. This contention has little to recommend it. Practitioners are not insulated from the concerns and criticisms of attentive scientists and other commentators by nomenclature 150 . The need for foundational research persists however forensic practitioners are characterised. 13. The Galileo posture -'I disagree with the NAS'. Forensic practitioners, particularly those without research qualifications, should be cautious -indeed reluctant -to unilaterally disagree with the findings and recommendations in the reports. Unless backed up by appropriate independent research, such responses do not represent good faith or informed engagement with exogenous commentary and criticism. Any forensic practitioner offering this kind of response should be closely questioned about their familiarity with the report and the process underlying its creation, and the basis on which they have formulated their opinion.
This canvassing of potential responses is not intended to stifle debate or even resistance. But engagement should be undertaken in good faith and draw upon scientific evidence rather than past practices, longstanding assumptions and previous legal accommodation. The authors of the various reports were well aware of what was done or allowed historically and were critical notwithstanding. Forensic practitioners, and their institutions, should consider why mainstream scientists have expressed concerns and recommended substantial reform to current practices and reporting, particularly around the positive identification of persons and objects and even the way apparent similarities are infused with significance 151 . The reports demand, and provide an opportunity for, re-consideration of traditional practices and their justifications.
Where forensic practitioners are reluctant to adopt the recommendations in the reports they are, nevertheless, obliged to engage with them. They should explain why the considered assessments of eminent multidisciplinary reviewers are mistaken (or inapposite) and make very clear what they have done (i.e. through disclosure and transparency) so that others can make their own evaluation. Practitioners should avoid trivialising or ignoring scientific criticism and recommendations. We appreciate that some of the criticisms undermine the foundations of conventional practices and legally recognised procedures 152 . Some recommendations may be onerous (occasionally, even impractical). Nevertheless, the general thrust of the reports is to call for (more) scientific research and to base the practices of forensic practitioners on a firm scientific foundation.
To ignore or summarily reject substantive criticisms from the NAS and other reports is a risky strategy, especially as institutions and disciplines begin to transform their practices in accordance with contemporary scientific expectations. Forensic practitioners who reject mainstream scientific commitments -around validation and reliability, the provision of error rates and indicia of uncertainty, and the threat posed by human factors and suggestive procedures -will become increasingly vulnerable when a competent cross-examiner seeks to challenge their evidence. Simultaneously, they make themselves vulnerable in every subsequent proceeding where their earlier, deficient reports and testimony might be raised in cross-examination. Forensic practitioners should respond to criticisms with epistemic modesty, taking seriously the advice and concerns of mainstream scientists, engineers, statisticians, biomedical researchers and cognitive scientists.
Pros and cons of transparency, disclosure, epistemic modesty and impartiality
Relatively few disadvantages flow from following the proposed rubric, complying with formal obligations and adopting a more scientific orientation. Most of the risks are linked to persisting with past practices and traditional commitments that have now been subjected to authoritative criticism.
Let us begin with benefits. Complying with legal and professional obligations will help to facilitate the goal of doing justice in the pursuit of truth 153 . It makes it more likely that the criminal justice system, particularly prosecutors and the courts, will operate according to espoused values and goals. Compliance will help lawyers, judges and juries to understand and properly assess forensic science and medicine evidence.
Complying with rules and obligations is inherently preferable to non-compliance. It reduces the need for secrecy, dissembling and cognitive dissonance. Disclosure, transparency, epistemic modesty and impartiality will help to insulate forensic practitioners when things unexpectedly take a turn for the worse 154 . If the possibility of error was proactively conceded in reports and testimony it is more difficult to criticise the practitioner if errors are subsequently exposed. Non-compliance, in contrast, will make the practitioner vulnerable in potentially hostile legal contexts, such as courts of appeal or public inquiries 155 .
Epistemically modest opinions may make the role of forensic practitioners easier. Defence lawyers may be content with appropriate concessions made in reports and examination-in-chief regarding the lack of study, uncertainty or the risk of error. The result may be fewer admissibility challenges, fewer court appearances, and less expansive cross-examination when forensic practitioners are called to testify. In general, compliance will tend to temper the severity of challenges from defence lawyers and should also reduce ad hominem attacks to the extent that practices and conclusions are evidence-based.
It seems unlikely, based on past practice, that greater disclosure and increasingly research-based opinions will lead to the exclusion of forensic science evidence. However, legal responses may become increasingly sensitive to the outcome of validation studies 156 . Courts may exclude, or impose new qualifications upon, some types of forensic science and medicine evidence that was historically admissible (and relatively unconstrained), but it is likely that the vast majority of forensic science and medicine evidence will continue to be admissible, even if the strength of some of the conclusions might be moderated on the basis of experimental research.
If admissibility standards are raised or lawyers and judges take more of an interest in the reliability (and validity) of forensic science and medicine evidence as part of their exclusionary practice (e.g. UEL, ss 135, 137 and Tuite), then forensic practitioners using validated procedures, and reporting in ways that are consistent with practice directions, are least likely to be affected.
While greater disclosure, transparency, epistemic modesty and impartiality might signal limitations to the technically literate these might not be appreciated by less methodologically sophisticated audiences. Mere disclosure of oversights and limitations does not necessarily enable the tribunal of fact to evaluate the evidence -whether the opinion, the practitioner's proficiency or even credibility 157 . Knowing what has not been done is not a substitute for the results of what should have been done. Knowing that appropriate testing has not been conducted, knowing that error rates should be available but are not, knowing that there was a risk of contextual bias that was not addressed, does not enable a decision-maker to somehow factor these into their decisions 158 . Knowing about unknowns does not necessarily facilitate rational decisionmaking. It may produce too much caution or, more problematically given the burden and standard of proof, may lead to the over valuation of evidence.
As for the cons associated with compliance, a number might be mooted: loss of prestige; diminished scope of legally-recognised expertise; having to provide narrower or weaker opinions; more limited participation in legal proceedings; loss of 'membership' in the prosecutorial 'team'; a less direct relationship with the resolution of crime (through successful prosecutions); and, the need for more continuing education. But it is questionable whether any of these are real losses. To the extent that they were not predicated on scientific research and demonstrated abilities or consistent with appropriate role expectations, these traditional practices, relationships and commitments were misguided 159 . Forensic practitioners might worry that greater compliance with legal rules and professional obligations will lead to the exclusion or tempering of evidence and so perhaps result in fewer convictions. Such concerns reflect a misunderstanding of their role, and of the operation of the presumption of innocence. As impartial servants of the court, disinterested in the outcome of proceedings, forensic practitioners should not be especially concerned if a particular individual is not prosecuted or convicted. However, it is useful to note that greater disclosure and transparency, and even acknowledging the real possibility of human error, is only likely to have a marginal impact. In most cases, the probative value of forensic science evidence will not be dramatically reduced. Furthermore, most pleas and prosecutions rely on a range of different types of direct and/or circumstantial evidence, such that moderating the strength of one piece of the evidence will not necessarily introduce reasonable doubt. Greater compliance will, however, decrease the gap between current practice and legal principles and aspirations; making criminal proceedings fairer because outcomes are based on forensic science evidence that is consistent with what is known.
We can envisage state-employed forensic practitioners expressing concerns about the behaviour of defence lawyers and expert witnesses called by the defence. While expert witnesses called by the defence have the same basic legal obligations (drawn from relevant practice directions), there may be slightly fewer expectations in relation to disclosure and they might not be bound as tightly by the high standards applicable to the state's model forensic scientists. Misconduct or highly strategic actions by the defence do not provide a warrant for the prosecution to circumvent legal and professional obligations. Under no circumstances should forensic practitioners take it upon themselves to somehow compensate for defence behaviour or problems with the case. It makes no difference what defence lawyers might say or do, improved disclosure, more transparency and a modest epistemology, remain the guiding principles for the forensic practitioner. Obligations to speak truthfully and to impartially serve the court override any obligation to a party or 'team' -whether the police or prosecution, victim/complainant or even personal beliefs about the guilt of the accused.
Obviously, where a defence witness has made false, misleading or controvertible claims, forensic practitioners should, indeed have an obligation to, point them out to the prosecutor and respond during their testimony (or in any subsequent report). Forensic practitioners do not need to stand idly by if defence experts are mistaken, misguided or duplicitous.
Discussion
This essay, along with HTCE, was written because forensic practitioners have not always understood or fulfilled their obligations. Cultures of secrecy (and distrust of outsiders), non-disclosure, conviction-oriented investigation and reporting, and inattention to mainstream scientific research and recommendations remain entrenched in some areas of forensic science and some public institutions. In this essay we have endeavoured to explain what forensic practitioners should be doing to fulfil their professional and legal obligations along with some of the reasons for our recommendations. We accept that other participants in the criminal justice system, conspicuously prosecutors and defence lawyers, have not always performed well, and that some of their derogations and advice may have contributed to misunderstandings as to the role identity and expectations on forensic practitioners. We also accept that some of the expectations and their modern expressions are relatively new; often developed in response to new legal rules (e.g. UEL) and practice directions emerging out of experience with wrongful convictions, public inquiries and their recommendations 160 . History and misunderstandings may help us to understand how we got to where we are, but they do not excuse the failure to comply with the range of formal expectations imposed on forensic practitioners. Regardless of how other professional groups might respond to the changing socio-legal environment, forensic practitioners are obliged to reform their practices in line with legal rules, professional codes and the best scientific research and advice available. In order to assist this end, we have provided an indication of the kinds of issues and subjects forensic practitioners should be endeavouring to address through the provision of overarching principles intended to capture and clarify contemporary expectations -namely, disclosure, transparency, epistemic modesty and impartiality.
In concluding, it is important to address a few misapprehensions and attitudes that are inconsistent with these expectations. Forensic practitioners are not asked or expected to prove guilt. Rather, in the vast majority of cases they can only provide more modest insights -such as whether two things (e.g. latent prints, fibres or handwriting samples) appear similar and whether the observed similarities support one or more propositions pertaining to the source 161 . Questions of what such assessments (usually opinions) mean to the case as a whole are generally not for forensic practitioners. To the extent that forensic practitioners endeavour to address or resolve the question of guilt, in most cases they will have trespassed from the limited role assigned to the expert witness on to the role of the fact-finder. Under our constitutions (both state and federal), it is for the tribunal of fact (whether jury or judge sitting in summary judgment) to evaluate the evidence in relation to the standard of proof.
The impartial forensic practitioner does not omit relevant information, does not omit controversy and criticism, does not solicit 'review' from those most favourably disposed to a position, and does not omit differences of opinion amongst colleagues. Impartial forensic practitioners do not express opinions that extend further than underlying research (i.e. knowledge) can support. Impartiality requires the disclosure of information that is relevant to understanding and evaluating the practitioner's opinion. By definition, impartiality requires being indifferent as to the parties or outcomes in the provision of opinion evidence and the information required to make sense of it. It also means fully qualifying the opinion and even conveying qualifications that the forensic practitioner might personally disagree with.
Forensic practitioners are obliged to present their evidence in the most accurate and comprehensible ways available 162 . Their primary obligation is to the court -to tell the truth and to act impartially. This obligation trumps and traduces any perceived obligation to the prosecution (or defence), the police, their employer, the victim or complainant, and even to protect the community. Forensic practitioners should avoid too much (or unnecessary) contact with prosecutors, victims, complainants and their families, because it may compromise their actual or apparent impartiality. Forensic practitioners should make themselves available to the lawyers for other parties and should speak frankly if asked questions in a pre-trial conference.
In order to assist forensic practitioners to orient themselves, it is useful to pose a few questions. These questions are intended to encourage forensic practitioners (and others) to think about their practices and attitudes. Do you comply in good faith with legal practice directions and your professional responsibilities? Are you disclosing assumptions, limitations, problems, difficulties, uncertainties, the lack of validation, criticisms and recommendations, in a genuine or constructive manner, that explains or engages with their significance and implications? If not, why not? What do you think your role is? What is your model of impartiality? Are you intentionally or unwittingly suppressing information that is relevant to understanding your expertise and performance (or defence decisions about what to do in relation to your evidence)? Are you, perhaps unintentionally, usurping the role of the tribunal of fact by withholding information that would enable it to make more informed decisions? How do impartiality and your overriding duty to the court (rather than your employer, the prosecutor and conviction) manifest in your report and testimony? Would your practices and opinions satisfy an independent panel of scientists? If not, why not? One useful, if slightly confrontational, way to think about this is to ask: would I have written the same (or a substantially similar) report if I were engaged by the defence?
Ours is an accusatorial system. It is the responsibility of the state to prove guilt beyond a reasonable doubt. The accused has few evidentiary obligations (beyond some defences and giving notices). The emphasis on prosecutorial disclosure and transparency sits comfortably within this framework. Notwithstanding our adversarial procedure, responsibility for identifying and conveying known limitations with the state's forensic science and medicine evidence should not fall exclusively upon the accused. Prosecutors and experts have formidable obligations that require them to disclose problems and to actually present them to the tribunal of fact. The accused should not bear the risk that evidence is error free or that trial 'safeguards' work. The state has the burden and an obligation to evaluate procedures, attend to notorious risks (e.g. contextual bias) and qualify evidence appropriately; based on what is known. The state and its employees are obliged to make trials (and appeals) substantially fair.
The decreasing resourcing of trials in conjunction with the increased use of scientific and technical evidence puts an additional burden on prosecutors and model forensic scientists. In most contested cases it is unlikely that the defence will have access to an expert to advise the lawyers preparing the case or to provide rebuttal evidence 163 . The majority of reports relied upon in charge and plea negotiations, and even contested proceedings, will not be reviewed by an independent scientist. An expert's failure to comply with formal obligations, particularly the failure to disclose limitations and make what was done transparent, will likely mean that others in the legal system will be oblivious to limitations with the evidence, at least in the short term. Our system works poorly when the defence is deprived of information that might help it to ascertain the value of incriminating opinions. and explain limitations with expert evidence, by Gummow and Callinan JJ, appears inconsistent with contemporary Barristers' rules and practice directions, as well as admissibility jurisprudence focused on 'knowledge'. 83. Prosecutors should not treat methodological concerns as trivial and claim that experience or past practice somehow compensate for these deficiencies. In plea bargains, prosecutors and others should not overstate the strength of the evidence against the accused. Similarly, investigators should not do this during formal interviews with suspects, as this may affect the admissibility (or reliability) of any admissions, see UEL s 90. 84. Relatively few of the reports produced by forensic practitioners engaged in non-DNA comparison or pattern recognition are compliant with the terms of practice notes, professional ethical codes or what an impartial expert would disclose. 85. Moreover, it is more likely that limitations (including serious methodological and technical issues) will be seen as trivial or motivated if raised by the defence rather than introduced and explained by the prosecutor. 86. This is analogous to the need for the prosecution to call all material witnesses so they can be cross-examined by the defence. Problems and limitations with forensic science evidence should be raised by the state, so the defence knows about them and can explore them if this is considered appropriate.
1. Obligations to Society …
Act with honesty, integrity, fairness and without discrimination
Forensic practitioners must act with honesty, integrity, fairness and without unlawful discrimination.
Obligations to Clients and Employers
2.1 Act truthfully, objectively, and not mislead people, nor engage in misrepresentation, including through omission Forensic practitioners must act truthfully and objectively, and not knowingly provide misleading information, statements, reports, opinions or evidence, nor knowingly misrepresent a situation. Forensic practitioners must never misrepresent credentials, education, training, experience or membership status.
Disclosure includes
Forensic practitioners must disclose actual or possible conflicts of interest to a client or employer upon discovery of that actual, potential or perceived, conflict of interest. Conflicts of interest will include any financial or other interest that is likely to affect, or appear to affect, the forensic practitioner's judgement. … Disclosure includes:
• forensic practitioners have an overriding duty to the court and justice system for disclosure.
Client confidentiality is important but should not to be an excuse for non-disclosure. Where a forensic practitioner believes they are being inhibited from appropriate disclosure they should: seek explicit authorisation by the client to disclose specified information
Examinations and analyses
A forensic practitioner must:
• examine and analyse the evidence in a case provided to them in a manner proportionate to the nature of the case • conduct and document all examinations and analysis using established protocols and fitfor-purpose or validated methods • render opinions having a basis that is demonstratively valid • not withhold any findings, where inculpatory or exculpatory, that would cause the facts of a case to be misrepresented or distorted, and, • disclose or make available test methods if requested.
General Professional Obligations
Apply knowledge, skill and judgement
Forensic practitioners must bring knowledge, skill, judgement and care that are of a standard which might reasonably be expected by the public by relevant professional peers, or as determined by formal standards.
